When granulosa cells were cultured for 48 hours and then treated with dexamethasone to 23 synchronise clock gene expression in the cells, Per2 mRNA was induced within 4 hours, 24 decreased to low levels and then peaked again approximately 24 hours later, but there wereno further cycles after that (He et al., 2007) . By contrast, luteal cells sustained at least 3 1 cycles of Per2 expression following dexamethasone stimulation. The Per2 oscillations could 2 be restored by a medium change or stimulation with forskolin and the authors speculated that 3 the failure to sustain rhythmicity was due to their differentiating state. 4 Oviduct, uterus and placenta 12
With such a key role for the central biological clock (SCN) in the timing and/or success of 1 ovulation it might be expected that the fertility of animals with a disrupted cellular timing 2 system would be compromised. This has been found to be the case, but the extent of the 3 impact on fertility is not as extensive as might be predicted, suggesting that compensatory 4 mechanisms may play a significant role in maintaining reproductive function when the 5 circadian timing system is altered. The first studies on animals with genetically altered 6 rhythmicity were conducted on Clock mutant mice (Vitaterna et al., 1994) which produce a 7 truncated CLOCK protein which is capable of dimerising with its partner BMAL1, but not 8 bind to the regulatory E-box sequences in the promoters of Per1, Per2, Cry1, Cry2 and other 9 genes (King et al., 1997) . The Clock mutant mice kept in a 12L:12D photoperiod generally 10 confine their activity to the dark period (ie., are entrained) (Kennaway et al., 2003 ; Vitaterna 11 et al., 1994) and sustain rhythmicity, albeit with a very long period of approximately 27 12 hours, for at least a few cycles in continuous darkness. Moreover they can actually be 13 entrained to a skeleton photoperiod (0.5L:23.5D) suggesting that light dependent entrainment 14 mechanisms are retained (Kennaway et al., 2003) . When maintained on a CBA background 15 which has the capacity to synthesise melatonin, the Clock mutants rhythmically secretes this They produce normal amounts of estradiol and progesterone and undergo normal follicular 2 development and corpora lutea formation following ovulation. Curiously no LH surge was 3 detected during the late afternoon and evening of proestrus in the Clock mutants (Miller et al., 4 2004 ). Since only 50% of the wild type controls had an LH surge during the sampling period 5 and the experimental design did not include confirmation that ovulation actually occurred, it 6 is perhaps premature to imply that Clock mutant mice do not have an LH surge. A likely 7 explanation is that the stress of blood sampling and replacement of blood lost with donor 8 blood prevented ovulation in both groups and this stress had a greater impact on the mutants. 9
Clock mutant mice did, however, also fail to respond to estradiol administration with an 10 increase in LH which does imply disruption to gonadotropin releasing hormone release. The Dissecting the functions of the mammalian clock protein BMAL1 by tissue-specific rescue in
